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The newly-formed ootheca of all cockroaches projects from the female in a vertical position, with the keel and micropylar ends of the eggs dorsally oriented. All of the Blattoidea ( Fig. 1) and some of the Blaberoidea carry the egg case without changing this position.
However, in some of the Polyphagidae and Blattellidae (Figs. 2, 3) , and all of the Blaberidae, the female rotates the ootheca 90°so that the keel faces laterally at the time it is deposited on a substrate (Polyphagidae, Blattellidae), carried for the entire embryogenetic period ( Blattella spp.), or retracted into the uterus (all Blaberidae).
According to McKittrick (1964) , rotation of the ootheca frees the keel from the valve bases which block an anterior movement of the ootheca while it is in a vertical position, and it orients the ootheca so that its height lies in the plane of the cockroach's width, thus making it possible to move the egg case anteriorly beyond the valve. It is likely that by the time the ootheca had evolved to the stage where it was retracted internally, the height of the keel had been greatly reduced (e.g., in Blattella spp.) and it would not be necessary to free its keel from the valve bases. The eggs of Blaberidae increase greatly in size in the uterus during embryogenesis (Roth and Willis, 1955a, 1955b) . A logical advantage for rotating the ootheca prior to retraction resulted in orienting the eggs in the female's body in a position which would permit the uterus to increase in size as the embryos developed. When stretched by a newly de- posited ootheca, the uterus of a blaberid presses against the inner surfaces of the tergum and sternum but there is lateral room for expansion. If the ootheca was not rotated prior to retraction, the long axes of the eggs would lie vertically and during gestation the uterus would have to stretch dorso-ventrally, a direction which allows little room for expansion in these relatively flat insects.
Manuscript received by the editor December 15, 1966 85 Psyche [June Hebard (1919) described a specimen of Lissoblatta flabellata (Saussure) which was carrying a partially extruded odtheca in a horizontal position, and another female of the same species with an ootheca that was slightly less extruded than the above specimen but with the suture dorsad. Hebard concluded that "The position in which the odtheca is carried would, from this evidence, again appear to have little or no significance in systematic work in the Blattidae."
Unfortunately, this conclusion was based on how the odtheca happened to be carried when the female was collected and preserved. This is also true of Karny's (1924) and Bey-Bienko's (1950) (Brown, 1952; Roth and Willis, 1957 Princis, 1966) . No rotation, (X 2.0). Fig. 2 (Gurney and Roth, 1966) . According to Hebard (1919) (Lefeuvre, 1959, Gurney and Roth, 1966) is twisted, the ootheca may be held with the keel laterad (Fig, 7) .
If the female is raised off the substrate the ootheca hangs in its normal position with the suture dorsad (Figs. 5, 6 ).
Although Alfieri (1921) In the polyphagids, Arenivaga ( Arenivaga) spp. (Figs. 11-13 ), the female rotates the ootheca in a manner similar to that figured by McKittrick (1964) in Arenivaga (Arenivaga) bolliana (Saussure) (Fig. 14) . However, McKittrick (1964) Odtheca rotated with keel to right, (X 2.8). Fig. 13 Ananthasubramanian and Ananthakrishnan (1959) . Because of the supra-anal plate, it appears as though some of the anterior eggs are within the vestibulum of the female (Fig. 15) Therea petiveriana, (X 3.4 (1962) In discussing oviposition by present day oviparous cockroaches, Laurentiaux (1959) Roth and Willis (1957) Ectobius Since all of the Blaberidae that have been observed ovipositing are levorotatory (i.e., they rotate the ootheca so the keel faces the left), they probably arose from a Blattella-like stock that was levorotatory. Table 1 shows the direction of rotation of different species of Blattellinae.
With the exception of Ectobius panzeri and Ischnoptera rufa rufa, the females of most species observed are dextrorotatory (i.e., they rotate the ootheca so the keel faces the right). Thirty percent of the oothecae of Ischnoptera rufa rufa were rotated to the left (Table 1) . Individual oviposition records were kept of 15 females of I. rufa rufa (Table 2) , and it was found that 4 females were levorotatory, 4 were dextrorotatory, and 7 rotated in either direction. However, females that rotated their oothecae in both directions usually rotated predominately in one direction only (Table 2, females 5, 7, 8, 10, 11) .
Because the oothecae of Blattella spp. remain attached to the female during embryogenesis and the eggs gain water from the mother, this genus is considered to be an important link between the oviparous Blattellidae and the ovoviviparous and viviparous Blaberidae (Roth, 1967) . However, the 4 species of Blattella usually rotate their oothecae to the right (Table 1) , whereas all the internal incubators (Blaberidae) are levorotatory.
Brown (1952) All of the females of Blattella germanica in our culture rotate their oothecae in one direction only, usually to the right. Although I recorded only one left-rotating female in Table i (Wheeler, 1889; Ross, 1929; Willis et al 1958) . It 
